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Abstract of WO2004013385 

A method for producing a Group III element 
nitride single crystal, which comprises reacting al 
least one Group III element selected from the 
group consisting of gallium(Ga), aluminum(AI) 
and indium(ln) with nitrogen(N) in a mixed flux of 
sodium(Na) and at least one of an alkali metal 
(except Na) and an alkaline earth metal. The 
method allows the production, with a good yield, 
of the single crystal of a group III element nitride 
which is transparent, is reduced in the density of 
dislocation, has a bulk form, and is large. In 
particular, a gallium nitride single crystal 
produced by the method has high quality and 
takes a large and transparent bulk form, and thus 
has a high practical value. 
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12 



WO 2004/013385 



PCT/JP2003/008258 



mwommijmz&vmmiVtcG aNSfi±c moc vDgfirM 

^fSWOfiiS^teKl^ 0 nIG a N«£J£j£U C©_LiC, fcm^ft*. 
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s. fit-, ±a3c*u«:«jfi^tefciifi^snr 

yX^3 0(t *6»1£¥##:« 3 10±i:#lft*##:13 2«$ 
tl, £<£>±i£, V-Zil3 3, y— MI3 4&J;tKK K >113 
5^StlT^5. [SIHlC&^T, 3 7H. Sr/^iS 2 ^7um^^^T 
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Sfc8£>(0£«, Mta^^'l4¥«#:« 3 1 *5cktflffif3*«te¥##:E 3 2 

25 U*ii0M«bTfej:H o fll^tf, GaN^Ki Mm 
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»K:«kt)^iSft&«5fi'rn«»6n*. *»9ioledo- mi 

2 ll^t. [H^©£5K:> ^©LED40ti, nIGa'Ni4 1 tpl 
GaN14 3tOH^ gfeltl/T© I n G a Nl 4 2 ^$nt 
20 ^<s>. f;fc> n!GaN!4 l(DTi:(in«I4 4^Si$n, pIG 
aN!4 3©±JC«p«^4 5*«ga«$n, 3>A°^ h £ & 0 T 

n >A*£ h it £ £ 5 £ £ #T € 

25 fcfr-ofco 
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10 . MXttt. m 1 2 (D¥&i£mmiZ$S\,*X. plGaNl4 3UUT, 
piA 1 GaNltpiG a Nil <D««#:£^J& L-T 

O^t, ^:%HJcDm^B H B ^^ffiLfe^^#:l/-1f (LD) «, nil 

15 Snfc¥*«:U— (LD) T&oT, MfBH« 0D*i>& < t fe — 

#589! (D 1 1 I^7C*^-fb#J^ajm^ H %^ 6. $ tlT V> § . iO-^j £ , 
B! 5 t^to m^(DJ^3\Z. I©LD5 0tt, nIGaNl5 1 tpl 
GaNl 5 3 t(DmiZ. m&mt LX<D I n G a Nl 5 2 *IT 
nSG a Nl 5 1 OTCSnti 5 4>&*gE«$ft» pIG 

20 aN!5 3©±tttp«S5 5^Et$n, 3 hJiMt&ot 

25 
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^J^.H g| 1 3 O^iMil^^T, pSGaNI5 3l;^T, p 
10 SA 1 GaN cappiQgi, pIGaN waveguiding® , pIAlGaN 
/GaN MD-SLS cladding/I&cfctX p IG a Njl dODIgffT 
mmisfzLmmfc&m&ls. nlGaNliCfUX, nIA 1 GaN/G 
aN MD-SLS cladding®*5 &Zfin IG a N waveguidingJl^:. d 

15 

20 ott, 3o©^igaj$ft5G aNSt6 5®ta?s^ieo^n-en(c, 

nIG a NI 6 1 &£^pMG a NS 6 2 ifi % :©Ijf-C»I$nt* 

jffifl5£&6 5 ©TttCtt, nil (Au/Titl) rt^^SfU 

pIGaNi6 2 0±iJl:lt p «S (Au/Titl) ^Ifi^tlT 

25 
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10 

mmm n 

Mifibfeo -r^to-S, #U^A, thUC'A, jti;^^ASBN»iC 
An, (N 2 ) #Xf?H^T, e4T©*#T?aiJ!&JnjEj*iBU, M-fb 

: S 0 0 °C 

20 Wj&JEE* (N 2 ):30atm(3. 04MPa) 

wmmm : 9 6 mm 

25 #U^A (Ga) lg^fl, £*T£>S<&S>J'8-e, th'J^A (N a 
) £#;U~>^7£ (Ca) tMS^Ufe, 
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»>7°Mo. Na:Ca (molirk) 



Na(g) 



Ca(g) 



1. 
2. 
3. 
4. 
5. 
6. 



9. 75:0. 25 
9:1 

8. 5:1. 5 
8:2 

7. 5:2. 5 
7:3 



0. 85956 
0. 79344 
0. 74936 
0. 70528 
0. 6612 
0. 61712 



0.038422 
0. 153688 
0. 230531 
0. 307375 
0. 384219 
0. 461063 



io £ cd£ 5 {curt* £>n£:, smmvmtji u ^AoMi (^->yjv 
i~6) cout, zkTojjmz&v . mitfiv ^A-r&o z\ tnmm 

15 mmm t mmzl,X (Ga : Na (St»it) = 3:7) 



Stetf U ^ACDi?g§Ste:, TniM (EDX), 7^-h;P^^^-c:>^ ( 

20 pl) \z&K)ff-Dtc, Ttmfrffite. m^m^miz&vumv&Wi&mm 



25 U ^7 A^SScSCOMd^^fe) 

t# £ nfe ^ H fcl O T#:« £ , f*m^ £ £ J&S £ mil L- £: «, 
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Gal. 00 (g) iZttTZ 

»>yMo. Na:Ca (=E)Vlk) M^M21^M^MMjLKl 

1 . 9.75:0.25 0.09102 

5 2. 9:1 0.16016 

3. 8.5:1.5 0.11704 

4. 8:2 0.13543 

5. 7.5:2.5 0.13827 

6. 7:3 0.01699 
10 J£i£#l (NaO*) 0. 0 1549 

15 

femiZ±T£$> 2 4 5 *f±, SEM?lT\ ±$J6 0 0 0§ 

(*1^J 2 ) 

25 nf&!±tl (N 2 ) ^1 5 a tmiCitlt. 3fb# U # A©¥*Sft £ 
mmLfco gfc, #U£A (Ga) lgfcJtU th'J^A (Na) 0 
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. 7 4 9 3 6 g, fDVi/Vk (C a) 0. 153688g £I2£-L<£: ( 
N a : C a = 9 : 1 ), Cin^Mli, mMM 1 £ mWilZ UTSS-ft^TU ^> 

0 . 0 6 9 0 2 gtg^fc, 

5 

(IM3) 

fi^MOii-7 7'f7SS (IE 4 mm, $t 1 5mm, JP* 0 . 3 mm 
) <D±IZ, m.ikfiV t ?I±W-mM i (Dmm (f^3wm) £Jg|£Lfc&GD£ 

10 <b£, #U*A (Ga), th'J^A (N a), ^^v^A (Ca) £A 

, ienfcfiiosEM?!^, in 3 kjst . 

15 

nf&i&m : s o o x: 

f^E^] : 3 0 a tm (3. 04MPa) 
W^BfW : 2 4NrHQ 
20 Na:Ca=9:l (# U A 1 g CJtJTS ^Hfc) 

H3(C43^T> (A) ffi. 5 0 0(§©SEMfIl:©D, (B) 6 
OOOfeOSEMfHTrfeS. 0 © <fc "5 £ , 1^77^71^1 2 <£>_L 

^asi^h i i ©^s^n-etrc. 

25 
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o mmmxr-yu^mmftiz. nmcff u ^Ai.og) t??? b u 

2Ti:*J«afilT?*S800 , CK:MLfc.#ai:raNffc:S*^f^*30«jaES 

5 t#jeu 9mm, urn - IE*}?: -miz&-D 0 ^^^^x^^ 

(Na : Ca=9 : 1) © S E M^M £ fH 4 (I^to 

0 

N a : C a ^-fbff U A OHX^ (%) 
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7 


5 : 0 


. 2 5 
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: 1 . 


5 
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7 5% 
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2 
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1 . 


2 8% 


7 . 


5 


: 2 . 


5 
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1 . 


5 1% 


7 : 


3 








1 . 


4 1% 



NaM777^XOi^ 1. 2 9% 



25 IB&T&O fc, 
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(MMM 5 ) 

^ao. 50g*5 cfc^^^^Ao. log) ^is^rc^'fb^^mia-^^An.XT 1 - 

£ffife<Dm.EE.2i'CE-EEL. 96I5N, iftft • JEE;fr£ Lfc. 
"Zm^ttUV Vl±tt7 7 y 2 Xttfe^Jl/ik-TsS.rAQT'&r) . ir b U ^A 
^■^;W'>^A«9:1T^^>. Jtt£#il£ bt. th'J 'J'Af S77»^Xt 

*>. wjfitRiafcuTaEft^u ^Am^ H H B ^siitu?t 0 z\ti*><Dm%k%: 

10 . HI 5 t^to 

H 5 id^T cfcO iZ. ± b U ^A^^cDi^-g-, GaN*g||£j&K:25aUBE£L± 

15 (HJSF<I6) 

. mmm*T>i'X®&ft\z* mn^ v ^ Ai.og) ^ y ^ 7, (y- b v 

£ W/£i&ftT ab £ 850°C \Z L 7c . #«L £ m m t:fi 7^7 £ 50^ffi S "C 
20 #J£b, 96B#W> aft • flE*S— J£^3(it#bfc. dee, 75y77j& 
frX*%>& V^V&tiT- b U £AteO:lJ^61:0£T^ft:$itfCo # 
U A^-^^y ^^a^JtttHTJC^^JtTfS. 7:10<h7£3cfc-5 KHSEbfc 

A Sfln Kick 9 Sfc, fericbfcGaNA^^ftftO'fett, 

25 H 6 O^^SHR«£^llt*-r«fc'5 K> 2 c 
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&S. X & § 8 0 O'C td #^ L it . <h Fl B# K g « # X £ 5 O^CJE S T? #£E U 

O &C, M0CVDfet«fcoT^JKUfeGaNS«±fcJBIAp:800MmC!) 
10 GaNAVl/^ll^fiScftLfc, Jl©GaNn;i/^J^a©7* h;u$^y-k>x 

MOCVDiC «fc D^Mb^GaNJC^- lT»«lfc -e43ffiF©S63fc&«WUfc. £.fc 

b^GaN»M_fc:^10 6 /cni 2 gS©S^^MtS!l$n^:^, Gatf/W^SSffitf) 



15 -fife. (3 ffHSte&T *ofc(H90SE M?K#1) . 
(§«0!1S) 

. »J5E/8X5r>l/X^ IgCfcKtf U ^Al.OOg) t77>;^X(t h 

20 U ^AO. 50g*3<fc^^j;i/v"^A0. 1 Og) RlAMOCVDScK: o TM L ft&m 

7* > I/X $e t W^c^mTf S -5 800°C IZ #tl U fc. £ £^3ft# 

x^5mjE^Tf#j±u, smm. urn. ■ eejjz— mzmnvrc, ^o^m 

, M0CVD£fe tioT U £ 3 m mGD GaN«-1S± K » $ 2 i© ^-fejg 
25 OGaNn;U^«Sa*«^*bfc(BI 1 O0SEM?I#I) O SufB^'fb 
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(mmm 1 o> 

Gal. Og, 77yi7 7^, +f- 7 y -f B Nttf^rt JC@2S 

3 /imOG a NitK£:^/&b£ Gat77 y ZT^O^frlt 

5 G a : f 1 u x = 2 . 7:7. 3tLL 7 7 y & Xl&ttte, N a 

9 7 %C a 3 N a 1 0 0 %Oi^r® 21I<hlfco fit 

10 IHOUT, 7* KH-^ ^y-fc>7 (PL) ^zPJl^bfeo PLiM^tt. 
He-Cd l/-Tf- (StS 3 2 5 nm) £ ^ > tf >^t i 6 £ L- , tH^l Om 

77^f7St±OG a NS10P LlPJ^^^T^ D , M^O^^yii. 
15 Na 1 0 0 %777^Xl:4^LitG a Nm^^O P L iPJl^^^-eab D 

, T^y^^tt, n a-c am&? ? y & T.ommm^k'v&Zo mmiz 

^T£olZ, □>hD-J^Jtl^LT, N a 1 0 0 %77'^XOG a 
N^ H H B OPL3lgS4 7{£-e&.D> N a-C a ? y 7 X <D G a 

Nm^^ H OPLlt^«, 8 6{§T^o7cio Na-CaS^777 
20 ^X(DGaNf^It«> Na0^O7777X®GaN^itie 
n/c4 0 0 n m^6 5 7 0 n rrKD^^T^- 6 tl7c f u — tf — 7te, 
JSKS tif^-D fco ZL<DfrZ>. NaO^.©7 7 7 7X©GaNi^iO 
■aife« D D B j;Dil^^ -etlcfc 0 <t>, Na-Cag^77^X0G 

25 

^^(C, Na-Ca/I^777 77©GaNflS a ^C^liT 1 2 
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t>iiM (sims) iz&QJFmya&M^rzo ^<D^m^> ih 

, &tfS I MS <Df&W;T~$>&o m^<D£?\Z, Z.(Dm£M,lZ&^T. C 
a*^ffi$tl7t^\ Na, Kte&ffi^ti&^ofco *&tB£n7cC 
5 aft MT'SO, SfePM H-A a > h"cr^o©T?, GaNTOOfpg 

mmm 1 1 ) 

Gal. 0 g > 7^ v7 7$L'Tt (N a), K-/\*> h (Si), ^7 r 
10 <7£«&BNifriftl*lK:Ba«L&. WEI*- 7 7 < 7-*««, ^<D^M^ 
, MOCVDjiCiO. I*3tfm(DGaNll&MLfet)0-c^§ 
. G a tNaWt^Jttt. Ga:Na)=2. 7:7. 3t^0, Ga 
<h S i O^^itft Ga : Si = 100 : 0. IT?* So f LT, HI 1 

is , i 5i^H(7)Maw^&fTofc. Wj^HT^> x^y-;i/£7jc£ffl^T 

> M^ffllb, S i £ K-fcf>7*bfcG aN$MSII£^fc. CI CO G 
ffiWEISI5mniK:*^T150Q*Tr^ofe. cn<fc DSi£r F— t: >^LfcGaN 
20 S H-^U&^^tt. mfitmmzlsTG aN#&§J|£gaitL> ^CD 

(HMM 1 2) 

25 Ga l.Ogt-tttfc, Ga t 7 ? y 7 7, <D"E)Vit 

& Ga: f lux=2. 7:7. 3 <h — fet b, d (D o 7 7 v 7 XT® 5 Na £ Ca 
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0°C> JE^]15i;E, WMfl9 6S|H-e^^o W^7i, X^/- 
5 JVhy^m^xmmm^^mi,, GaN^ B B a ^#fc a C a 

G a Nm*£ll©ii«£: ©gf{££!H 1 7©^^7^^-r<, HEI^^^T, 
mMifiC a cofij^-trfe 0 , r»^\ G a N#,1gr B (DiK^T'Soo 0^© 

<^AJ£30%©B#(Na70%) , 295K&C }g L< 

10 

(3fe*W 13) 

tuSlUMtf!] 1 0 lC33^T* N a©*077>y^7TMtfeG aNf 
£§H©_t^ SSOKTC^frCDMOVPEffilCJ; D. Ga NJ£8§&» 

15 

(MOVPEM) 

,flX:Ga (CH 3 ) 3 , NH 3 , H 2 

f&mum : noot 

: 2 il m 

20 

fl&tt (TEM) fc<fct), ^©SfrM^fi^fco 118CTEM 

iiaMovPE^ti§G aN^iiiloM^ii-et, mismg 

25 aN^ B B aO#®t)?l^-Ctfc, 
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~l€iZ, fffteMO VP ESlCiO^^nfcG aN (Mo-GaN/N 
F-GaN/Mo-GaN) iCO^T, PLltSlTofc, PLSflJtCD 

^m^j i o tmmvfcZo src, 3>hD-;^it, zwm 

lMV^cf77^7iSil:MOVPESTMl/fcGa Nllii 
5 SI (MO-GaN) ^®±CNa(D^©77 7^7-ef^$nfc 
GaN^H (NF-GaN/MO-GaN) t iC9 t> P L 
ffofc, C©,^^?:, m 1 9 0^77C^t. It 7 t< 

7*«©±tC»jft$nfcGaN*je«»JKfc:«-U (MO-GaN), Na 
7 7 >^X«$tlfcGa N¥^i (N F - G a N/MO-G a N) 
10 ©±HMOVPESt^bfcGaN^ H B B iI (Mo-GaN/NF 
-GaN/Mo-GaN) 4 ^3£V> P L fgft&g^TK L*!:. il(7>*§ 

Si«tl/T«ffltn«. ^£<D±iZ. MOVPE(ar)Ip D Di©GaN 

15 

&>jKD&?iZ. *mW<D^4tXV 7A^i(t SSMT&rK 
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m m <d m s 
i. um7tm^fcmM-mM l <DmT&jj&T~&-DT. i-hvoL. (Na) t 

> T;U^U^M (Na*li<) %>&X$T)Vft V ±m±m<D'Pfc< hh — 
5 Jjt<Dm&7 7 y 2 X (F 1 ux) 4M;r£>^T, #<J^A (Ga), 

^-C7A (Al) :fe£LPr>5^A (In) ^b^^^^^il^^nfc 
4>&< — ^<Dlim7um£^.m (N) C if:i D III 

io 2. iiimfcmtf. **u^a (Ga) -e&o, in^Tc^sfk'tim^^ 

tft^'J^A (Ga) msgST*Sli»*3SlB5«fe<Z)a4iS^fe. 

3. Jj^'J^I^, U5P^A (Li), *'J^A (K), ;i/fcfv^A 
(R bK -fc>">A (Cs) *3J:^7^>v-^A (F r ) 6» fe&mfr e> 
15 M^$nfc^&< £t>—0-c;&D> X;i/# U ±Ht:£JS7^\ ^J^v-^A ( 
Ca), X h □ >5P"^A (S r K AH ^A (Br) &£.Z$5i?VA (R 
a) ^£>teoS£^£®^$n/c4>&< £ fc— o-e^5fflf^ 1 IB«OM 

5. tKU9A (Na) £#;i->^A (Ca) O^fHcSTTS #;U~> 
^A(Ca) <7)it^#$, 0. 1 ~ 9 9 mo 1 %CD®ffl-c^§«^3S4f5 
25 m^Mit^feo 
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6. Mmm&7 7 yZXtf, thU^A (Na) t'Jf^A (Li) 

7. th'J^A (Na) t'Jf^A (Li) (D-grffHcttl-^ U ^ A 
5 (L i ) ©Jfc*stf«, 0. 1 - 9 9mo 1 %CDfaffl-e^^>»^3l6fBmcD 

S . MmfcJfc&ftrf. 100-1200 °CJ£?J 100Pa~20 

omp a^&&m>&minzm.<Dmmjjmo 

10 

9. MmMiiLT, mm (n) ^■w^x^^T-g.s^^ i fsmo® 
i o. mm (n) (n 2 ) ^x^c/t-^-t ( 

1 1. (N) ■^•^•^X^, T>^E3iT (NH 3 ) #X^L<te, 

^n^gi (n) ^cDg^^x-e^^st^Ji 9 t2«(DMit^^o 
20 i2. uimTtmmit^i^^^mmv. ztuzmtzm&77y?x&m 

25 1 2fB«c©aijt^S 0 
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i 4.. mttz%nm7tmm.4k®ifi^ mmvmm-vfczm&mi 2mm 

5 

10 17. hub^m***, ^ (O, (o), 3£it (sn, t;u^^- ( 

A 1 2 0 3 ). -f>5^A (In), T;W5— ^A (A1K ^>fb-f>> ? r>A ( 
InNK &fcJ£* (Si0 2 K IftO^^A (ln 2 0 3 )< Mi& (Zn), v^~> 
<^A (MgK M-fkM^ (Zn0)> ^-fbT^^>"^A (MgO) £> £.1$^ =. 
^A (Ge) 7^£&§^b^lR£tl£4>&< th — -DX^^m^m 1 6 

15 mm<Dmmjj&. 

1 9. T)vti v&m&&.zt7j\'ti v±m&m<D4>te< t. fe— -fr<D&m 

20 777^X4-l:^^t, ^U^A (Ga), X^-^A (Al) 

-f >>^A (I n) A»6ft5SA>5IiRSn5^ft< £ t> — O 0 1 1 mjt 

mtmm (n) ^s^-fr^ o uimKmmitm<Dm-mgk%:0x. 
7?y?x s sfrtB 1 1 i^tl mmtm z& \z isxmtz & i usstg 

25 mS^W&I^^A^^Mit^feo 
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2 0. IHSetc***, (Ga) "C® D , 1 1 IJfe7C*SS<b«J*3l6 

ft**. M-fb#U^A (Ga) $i*Si|-e&5ffr3&3g 1 91Hffc©»i63rft. 

5 1 9fB«<7)Mit^-feo 

io 23. wi&nm&* mfo.tizmf&-ztiT^z>m?km 2 2 mmvmmjj 

1 9mm<Dmmum a 

15 

2 5. &£&5IHSi7n3fcS'ffc$&©S*:&j&*, 3 c m£Ut"r& 

1 9i2«<BSiI#i£. 

2 6. ^tftSIII^^&M-ft^©*:*:^** 4 c mJ^±trS Sfflf^JS 
20 1 9IB«fe(75^}S^fe 0 . 

2 7. III^7t^s'fk'#JOa^S^\ 5cin^it®§i*l 

1 9iam©^it^feo 

25 2 8. 4>&< tt>SJt&?Ofl!t*V>T, m.^^Mmy ^ y ^ 7.^PiZ^ 
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2 9. mtmffi, Ca 3 N 2 , L i 3 N > NaN 3 , BN, Si 3 N 4 , 43cfc^InN^ 

5 

3 0. m§Z7 7 H-fcf >^LfcV^M^£#aE£i±5lt3& 

3 i. gjfa^M«^ (o, (o). mm (s n, ( 

10 A 1 2 0 3 ), -f>>^A (In), T;U5-^A (AD, ilbOi^^A ( 
InN), mtlkm (Si0 2 ), IHfc-f >S^A (ln 2 0 3 ), MIS (Zn), T^v- 
<^A (Mg), (ZaO), @KtI^^~>^A (MgO) *5=t 0<^r;i/V ~ 

C7A (Ge) frt>-f3LZ>^ft>>m&l-£nz>'J>f£< — ^TS§I*|3 0 

15 

3 2 . T;U^J U U 5P<^A (Li), th'J ^A (N a), * U 

<^A (K), ;H£:/^A (Rb), iz->^A (Cs) £> J: ^ > ~> a 
(Fr) 7^£&£^£jiIiR$nfc^73:< <h& — T;i/'*U± 
S&JEa*, ^;L->"^A (Ca), Xfn>f^A (Sr), A'J^A (B 
20 r) SJ^D^v^A (Ra) ^ 6ft5f£a> £>i!IR£ n*!:4>& < £ — o 

3 3 . mW^UM,&i&&Zl£Z>mJkm 1 9 83«©Si£:£i&. 
25 3 4. gf^cJ^ l 3 3 <ZH>fftj&>K:faift©»i63frftK: J; 0f#£nfc 
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3 5 . &tiLmm& 1 0 7cm 2 KTT0D« i^f©lS^2 c m« 

5 3 6. gfiMU 0 Vcm 2 RTT^5^t^3 5IBtOf^ B B a . 

3 7. <&{£^^# 5 1 0 3 /crn 2 ^Tl:S^«*^3 5fS«<Dm^^ 0 

3 8. mitLmm^l 0 2 /cm 2 ^TTr&£>ffl:*:JS3 5 fBliom^ilo 

10 

3 9. ISte^S/^l 0 ^cm^TTr&^it^iSS 5f3«(Dmf§^o 

4 0 . 1 0 Vcm 2 £(TT"® D , «^:@<Dfi$^3 c mi£A 

15 

4 1 . «^:^(7)*$^4 cmR±-C©oI*JI4 0 f2«fc ©m^Ho 

4 2 . **;^<£>S£7^ 5 c mU-tX*&Z>m^m4 0 IStSCDip.lSllo 

20 4 3. Kt«I# 1 0 Vc m 2 KTT'© D , M©I$^ 5 c 

4 4. fe&^a* 1 0 Vcm 2 aTTSoM4 3ie«<om*ss. 

25 4 5. ^fldU 0Vcm 2 ^TT©I.St14 3Et©^lli, 
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4 7 . ff^Jg 34^54 6 (D^rn^tI3m©III^7C^^-fb#JjSBJ¥ 
»ft£^tr¥#*MBB. 

5 

48. »:fcJS3 4*5 4 6 ©V*"** 

ft ft izmm<D 1 1 imTtmmtWT&w^LmMifr e> ^ snt^s 

B. 

10 4 9. p i n i^g^ UT^ 0 , MiBM^SIH* 

m<D'pfz< t. %— m^,m>km 3 4^646 <zn>Tft*£ tamo iii^tc 

*Ste»aW#«J&*Sraj*$nTV*S4MMle£B. 

50. npniF7>y7^lf; p n p M b 7 >z?7>? m^&<kZ* 
15 n p n pit-T UX^*bM$n^'>^< tfe-0(Df#ftg^(I^^ 

3 4*^4 6 <n^irftfriz&m<DiiiMK&&<k®&m%.m&frz>j&f& 

25 

5 2. SStCSSS^U E<Og«©±fclHnE«^*l-7>^;** 
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»«$nT«fiJs*nfc»^^-r3f-H (led) &¥&<&ts*mfcmm 



10 54. $bcs««ti, z.<DmtiL<D±\zm&ftyt&'f*- kshp** 
M^nx^o, HufB««^\ w^3S3 3 3 s ©^ -maoism© 

15 5 5. nM¥^#Jf> »ft«#»*3J;tf pS¥#teJl**» d ©JUffT; 

ft«$n.T«^c$nfc^#«:u—if (ld) m^^ts^m^mmx^ 

oT, fufeHJlGD4>&< £ fe— ffiP^JS 3 4^b 4 6 O^fn^lC 

20 5 6. z zizmmz^fv. zL<Dmm<D±kzffi&¥mfc\s--*?m z P-t>m 

^StlT^D, futeS^\ Iff 3 4^<b4 6 © \,*°?tLfr \Z&m<D 1 1 1 

So 



25 5 7. p I^iftl t n If iftl t UfcTfct >1j-if 
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*b4 6 <D^i?nfrizmm<DiiiMKmMik®m.w^mMifr zmmz n 

5 9 . SffjfcJg 3 4^5 4 6 <D urn* fcfEifctf) 1 1 I®i7uiii^ft;#JitHJ 

& * ^ ffl t $ i± 1 1 1 mftmrntm mm & # tr»* 4 

6 0. a£«±©IIIJ£7G*3E'ffe46a t , MOVPEStCiD 0ZSk*£ -&fc t> 
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Na cone. K cone. — — Ca cone. 
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\ (57) Abstract: A method for producing a Group in element nitride single crystal, which comprises reacting aJ least one Group 
0 ni element selected from the group consisting of gallium(Ga), aluminum(Al) and indium(In) with nitrogen(N) in a mixed flux of 
0 sodium(Na) and at least one of an alkali metal (except Na) and an alkaline earth metal. The method allows the production, with a 
^ good yield, of the single crystal of a group ni element nitride which is transparent, is reduced in the density of dislocation, has a 

Obulk form, and is large. In particular, a gallium nitride single crystal produced by the method has high quality and takes a large and 
transparent bulk form, and thus has a high practical value. 
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